GRAFT COPOLYMER AND COATING COMPRISING THE SAME 



Patent Number JP20001 03824 

Publication date: 2000-04-11 

Inventory): MAMIYA TSUTOMU; KUZUHARA TORU 

Applicant(s):: HITACHI CHEM CO LTD 

Requested Patent: ■ .| P2 qoqiq3824 (JP00103824) 
Application Number. JP1 9980273627 19980928 
Priority Number(s): 

IPC Classification: C08F290/04 ; C08F290/06 ; C09D1 55/00 

EC Classification: 

Equivalents: 



Abstract 



PROBLEM TO BE SOLVED: To provide a graft copolymer having high coating film physical proper ties 
such as pigment dispersibility, processability, etc., which is suitable for coatings and a coating hawig_ 
high coating film physical properties, weather resistance, water resistance, pigment dispersibility. initial 

ScTimON^'raft copolymer is obtained by polymerizing 10 to 90 wt.% fluorine-containing resin (A) 
having reactive carbon-carbon double bonds. 1 to 90 wt.% hydroxy-containing viny copolymer (B) 
having a reactive carbon- carbon double bond at either end and 0 to 89 wt.% unsaturated monomer 

(C). A coating comprises this graft cop olymer. _ == 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a graft copolymer 
having high coating film physical proper ties such as 
pigment dispersibility, processability, etc, which is 
suitable for coatings and a coating having high coating 
film physical properties, weather resistance, water 
resistance, pigment dispersibility, initial gloss and 



chemical resistance. 

SOLUTION: A graft copolymer is obtained by 
polymerizing 10 to 90 wt.% fluorine-containing resin (A) 
having reactive carbon-carbon double bonds, 1 to 90 wt% 
hydroxy-containing vinyl copolymer (B) having a reactive 
carbon- carbon double bond at either end and 0 to 89 
wt.% unsaturated monomer (C). A coating comprises this 
graft copolymer. 
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[0 0 4 3] 7j<^»*W-r-5 7 y *d**S-&«:©E^ 
ftl-^a^fc-t-gSi:, (A) j«d-t:43(t«H3K 

-iifcsR-fi^iir©^w«* s fKfcti-r?T b£v\ mtr 
*SS> ^Wb©l^©^iis4^t!cttAs(ST-rsi«[SiC:fes. 
^©*£«A*'i>&<fc&*-£TL*i,\ *SttE^8! 
3. 

[0 0 4 4] 2k8?«£*1-3 7 yjR^W^ft^k-f V 

->^^- Mss^-rs^u >«^8a«i#s^©siS 

i^ftSttlU (a*^*©^fiHt^©#HaTXH: 
f©^STt% 20~150'C V !fSl<li40~10 
0 'CffllgjK^T-ADf^-r S C 1 1 «t o TfT a C i: 3&»T? § 

e> © E-&sy-&»# t $im $ n 3 1> © t- is & ^ * j N 
^^-r^^^L/>fs^fa^j^a^(D«gM 1 o oarngptc 

*fUT, 2 5~3 0 0a5aST*&5di;3!>s$?£LV^ 

[0 0 4 6] 3&4b\ ±fBSJ5&©^{c N buIB 1 ^ V$ 
M^ J f , M-&^lt?fJS:^DbT*)<tV>„ mis3 , i'b^>S^ 
M^©E^ia^ttv W£$iM£ft3fc©T-tt&^#, <T 
77 b«^©M^tt©©II^A^, 7kBlt*tt57si 
VS/T-^-hatr^-rs^U'^tt 

^faw^sf*©^ga i o omssBic^u o . o o o i 

~0. l»*S5Tf*4iki«ff*bV^ £fcs BtliaS^- 
SliftlOE^tiJ^^WUftiJIEgrnSttOTttai^, 

0SSgP(C^L> 0. 0 0 0 1~0. 1 Bffia?T-feS - 
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[0 0 4 7] (A) ffc&CDSSspi&^SHu IJigtt, 

±?-£>j£A>e>, 1, 0 0 0~2 0 0, OOOT-feSCli: 
*WSb<, 1 0, 0 0 0~100, OOOT-fe&Ci: 
tfiDJfSK, 2 0, 0 0 0~80, OOOt'^S^ 
LV>. £<D4HW1, 0 0 0*?ST-fe 
Si:, W«ttSVW*BtttfttT-T*«lRl»r*t), 2 0 
0, OOOSMSi:, *attB£4fe*a&3-t!r«Hrc: 

7 4-8 (GPC) CioTfflSU HUP* U 

[0 0 4 8] M-*«Btfij6;tt©|«t*-|jt3R-ate-&ft* 
■r57k^»^*t-;H^ft*-&^ (B) (felT, (B) 
fifcfri:^-?) ©§S3Itt, ffl*a©ffl^©*i£-C-ffa-i:4 s 

«i*»ii«i©#4tk, ^^i/^-ts^Fiaffime^^s 
* * u mb^ 'J S'SW^t * y ;i/&7* s^^fctt 20 

JO (#&BB4 3- 1 1 2 2 4*f&?6) , 7— 
*>fil^i£lc.fc!>-'&S&1£y b->^tfy x'-S^S 

^a^rtsat**-r*ff±«*fij«;*-&**a (^weas 

1 - 1 2 5 1 8 6^&$S) , ^l/-7b7>^7 7-l 
[0 0 4 9] (B) f&fr<Dgim<DffilZ&m2tlZ>¥-)\> 

aaattfcb-rau sj«tt©ifta-jK«-aig^-**-r 

Sflfttfcot, ISfclWRtt*: 

fi#£<£fflT-£S. jMMKrt**a#i:LTtiU Wi 30 
tt, 7^ 'J^it kp^'>7;^M7t;k **?y 
;iit KD*->7;t^;b^;*^;i/^©7j<&S^^b^f3 

R«-aanaigdft*-r4flb©<b-e«*tf*w'6ii 

[0 0 5 0] (B) /£a-<Z)*R£fi5tt, 2~ 

1 0 0i:1"5Ci:A J »*b<, 5~8 0 £?ZZ 

^<D®m&ifi&T?ZmfaK&& 0 *fc, (B) $#© 
M¥*9#?Stt, 5, 000~30, 000T-fei.C 
WJU, 7, 0 0 0~2 0, 0 0 OffeSCi:* 5 

«t?)»*bv>o mfi¥W>?m#5, 0 0 0*1X^5 
'&e>tizmm®&#%&mfoK&*), 30, 000 

ffijtfcSo c©«fc-5fctt£rt*i:LTtt, Witt, TfrJSS 
© <~v£ Dty y — AA— 7 1 4Sj , r?^Dt;? 50 
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1? 

— AX-7 0 7 Sj, ry^Dt;?- AY-7 0 7 
Sj (JfCffi^/£(80§Sl) SPfcOSfflT-t*. 
[0 0 5 1] #$8BJf©fC;f3^T, ff €>tlS^77 httfi 

-&&©sgBj3«u a»©am^af£AvaK©sMcs©/^ 

varans (a) , 7jctM*K-M«i^» 
(b) Rv^mim5.&. (o ©gti o omm%iztt 
bto~8 9ii%) -e, «-*«»csi6!tt©aa-fta 
-ans^s^-rs (b) mfrt^mimmi*. co cw 

T*C (C) /a#fcH-5) fc£#ffflT-§5, (C) Jf&fr 
i:LTtt, Witt, 7*y;i/®, 7* y;i/^I§iS&, * 
**y;i>^, y*^'j;i/R«iw*s **-i/>, *^w> 

[0 0 5 2] 7& l ) )\sWtW§^t$-k. LTtt, Witt, 

^■7;i/3-W ; £y7^'J«i^f 

i-st** y;t>i?§§2jite, T^yn^y^a^iT^n 
[0 0 5 3] u ;H7;^;i/x^r;i/t Lta, w 

itt, VJVMJf-JK 7? VJVm^JK 7t?VJl> 

7i"j;i/8t-7fJK t<7 u;u®^dp2/;i/, y 
* y;i/® 2-^)\>^* 7 

z y ■> u ;u, v )\,mx^7 v 7W)\m. 
T-fe^;!/, 7f u;i/®K^>;bfP*s*tte>n, 7^'j;i/ 
itFD^^7;^;n^f;^ita, Witt, 7^ 
•J 2 - b K d dpi/^i^K U 2 - b K n 

t>n-s>. fi7;i/3-;i/tutit Witt, ^y-ty 

>, h y^5=-D-;i/7"D7Vx^^(f en, 
X YCDmmfciLLTit, Witt, N-*m-)V7<>7V 
»7l \=RV*(D7Jl>*)\'^- : rMb'&®}mifim7*> 
tl, ^•^^5>«^^-r5 7'^y;i/^aS«:i:bTtt, 

Witt, ^y^>5?;i/T^y u-h^fw&ns. 
[0054] UTtt, Witt, p« 

& ? V JVm7J1/*r)i'^X7-J^ **i?VJimt. KD^fi> 

t;!/^^^^^^, fl7;b3-;Kot>^ ^ ^ y 

[0055] ^^^'J ^T^^r^^^^^i: UTtt, 

Witt, /**y;i/gM?s<i/, ^ 
^ ir 'J ;i/^7*D b;i/, ^^i"j^n-7f;K *$t> 
y ;u^^r v 7'?-;u, ^^^'j^t-^K /^^y 
;t/^^->;i/, y;i/^^^;u, ^^^y;i/^2 

Ti/fvzfifimfbti, tftv^mt Yv*i/7)\,*)\> 

x^r^l/fcUTli, Witt, >^fy;H2-tKD# 
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-;i*:7-DK>^#3M:f£>ft s VJUTS. KfflSiagf* 

[0 0 5 6] *?-L'>f3i>g#:i:LTfciU mZ-l£, V-)l> 

k=m BSStr^^w/en*. Suie (c) eg?* 

[0 0 5 7] *fS«3CD^.7 7 b«a-&ft©««K*V> 

t, *»Moy57bftim MSB (a) jgfca-t, 

(B) fiSMV (C) fifc««^;**T»S£4:#"T?S 
*. (A) fi8«-tt, 1 0-9 OMXE^TSeDiW* 
3 0~8-0«*%e#*-*©#J:»>Jif*bVV 1 

(Dtmvtm&i&.T-f&bm^ibz. (b) jer«-h:i~9 
oss%iE^r-r3©*wi;b<> 3 ~ 5 o »fi%isi§rr 

9 o *i:w*«k <fe^flg^cDta«tt 

^(gT-TSililpItfeS. (C) fig^CE^-fitt, gift 

£ ft (A) fig£-i: (B) fiBflvRV (C) fig 

1 0 0««%fc«6*J:-5t:llBaFft*. 30 
[0 0 5 8] ffiB (A) fig^i: (B) fig^&tf (C) fig 

*t>©Tttfev. 7^*;i/ft^^UfflLTH5fB (A) 
fig^i: (B) dWJ-fttf (C) ^i^tSMtl 

ttt, ma. mm (a) fig^, (b) fig^stp (c) 

j£#MtfC*^ttiafc#*»84»"Cffi^U 5 0-20 
O'C 1- 1 OB#H*Q^-rS^ffiS:*Jfflf 

[0059] m^mmtLxit, mux, ^mmmit 

3f^r^h\ fcf*-3, 5, 5- h'J^f^Ify-^ 

**s/K» t -•??■}[, & \ntt\—***s k, s>-t 
h\ l, l -$>-t-:r?-;w*— * 
*~>-3, 3, 5-h'J^f-;i/'>i?n^>, t-7 50 
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t -7fDh Kns<— *-#VK*tf?fcr £ft> T^mfc 

vtwrvvj v73-\s-vm-&mft>ixZo dft£ 

ffi£ft> l± % §Wkt8»fI, 

Vffiffl 1" 5 J&S&©*i]gi^&#Ii8: LTMSMiR^ft 5 o 
[0 0 6 0] Cft &©m^«a©M£-tit, (B) fig^S 
V (C) ^OtlWLTO. l~1011%J:n 
IttfifiK, 0. 1 5~5ms%i;1--5ei:#«fc!3 
$?£b<, 0. 2~3ii%ht5Ci:tf$f>W*l 
C©El§rf^* s 0. 111%*IT^5^ fi^S 

jtsaca^-f § # af*#^ < & street & u , ion 

to> H^n5^7 h«»^r©«M¥iSi^fi©*iJ®A s 
B»Cfca«|q|fc&*. 

[0 0 6 1] ^tfew©^ 7 h Jtfi^fflfifi^plQ^-? 

W©^;Wb4B§lt*-*j!W>»&, 2, 000-400, 0 
0 0ffe5Ci:Wib< 1 1 0, 0 0 0-3 0 0, 0 
0 0-efeSifc36«J:5»*b< % 2 0, 0 0 0-2 0 
0, 0 0 OT-ifc 5 bV> 0 £©4HP«# 

2, 0 0 0*«T-feSfcs W«tt;RVir*Ste#ffiT-i- 
5«[nlt:fe»5, 4 0 0, OOO^MS^ *S#E& 

[0 0 6 2] Cl©«tdfcL,Tl§e>ftfe*^©^77 h 

*»ifi©a»H:. mm^^y ^i^^tbt&s 

^M^* s P(f5.ft5 0 

[0 0 6 3] 7?»*-»ltt, W*tt, *fgB^CD^^7 

Ittt, ^'Jx.«±\ luiBbfc, WU^>, ^i/U>, 
MV7^v-h7, p^^;b, WEWf7?)W Wm* 
□ v;^, 7*f;n:nv;^, 1-7"^^— ;k 2-7 
^y— l -7*D^^y— ;k 2 — yuj\j — jv^fib^ 

ifZtlZc BMbfflfcLTfcJU ^J^-tfs 7^'J;«Ifi 

©@{b^Ji: LT^n&ftTv^SiiSfbSiJ^Jffl-rscittff 
^7; >^Si^F4 J ^l7*e>ftS. 

[0 0 6 4] ^W^^ hWtt^f*©7kig»ffi{±, 

Wbffistctttisfce-raH?© i -3T* 5 , tula 
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(a) f8,fr<D7m&m. ^coffifflsstfBuia (o 

1 0~1 0 OiirS-iiAWSL^. 

[0 0 6 5] *^B^©^O^St@^ttx 

2 0~5 Omm%t-fZZ.k.ifitif$.V^. #$£«£© 

ma. ascfcUTx mum. mmmnm^m-r 
zt><Dx-&r>xt>£^. mmmntisxit, mz.&, *■ io 

SdilAWSib^ 

[0 0 6 6] £fc> *^WO^m> jMSCJ&UT* § 

liMC^bt, ^□^J©,%gS* s 0 . 0 1 ~ 5 Sfi% 
rSS$bT*><;ii:#$?*bv>o I^fflJftSWii 

[0067] *jew©&tttiu 

*ll*tt-*»fl©£®«S©ia«C«-i- & - h #t- $ 4 . 

MttSML sat, v-frmsMs n*nnt 30 
[0068] *A9i©tttt£attsftittt£ b-c<£ffli-s 

«*»x 3 0 0 'Ct- 1 #~ 1 0 BF^SSSfBtS 

b^„ 

[0069] *&m(omft&. mmm&ic&ti. b*> 

[0 0 7 0] 

*&ttfM[«Jig* (P - 1 ) ©S£jl 

sen-, at*NBu a[*3!f^i!fc*a*esw«a»»s* 

Ix.t77^3t2, 2, 4- h ';^^;b's^-9-/^U' 
>SM VS/?**— b 2 1 OSk tf-JV^T-frtr b> 
110. y7^S^7")l'-b 0. 16 6SB 

SVS^JtffJfcbTtTX (2-fc b*o**>-3-tert 50 
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-rW-5-iWi->) /*>0. 3 3 2g&£ 

D^r->^5 L ;i' 12 1. 8gSS3B#F^AMtT*9-t3lST 
U |3JiggT-2BSH»igbT£i&£-e\ -7l/*>S£-££ 
V hMftKdttttftflMfttt (P - 

i) ^fffc. c©?g?&©j!jQi&§#tt7 omm%x-&*), 
z<Dm-&&tttaVa<D4 v bS^frSli 9 £i% 

[0 0 7 1 ] K»09 2 StSfi©^-^-lg^^ 

#i-*7y***«fJB** (R-i) ©«« 

LF-4 0 0 (M5S^1*^tt©S!ffiS-e$)»), Tk^S 
i: 47, fi: 5, 7 * : 2 7 11%, fi 

S¥±5^fi:^l8 0, OOOT-feS) £ffi/8bfc<, C 

*u ±mmmz&v z> t vu bV7)v*ux.?- u> com 
-sums o*»%x&Zo 

[0072] i&gfh mtm&vmmmps^mx.ny 

Sfi%, ttfil. 4 (g/cm 3 ) , *«K:*l7S«iflWW 
8 0 Ompa-s) 1 0 0 SB, 1Kl8Btt£ttft-ftDtt£tt (P- 
1) 0. 6 7 3l&tf*v'l'>0. 3 3g&£{±ii^ 8 0 

HS^fe*f1-«7y*^»IB*« (R-l) £f#fco - 

©»f«©^ig i o o gmtz*)<Dmm-sAM-mm^m. 
no. 003 ^;vt-^ 5 zki?»»;j: 2 3 , aa¥^^^ 

[0 0 7 3] Sijg^J 3 fij6tt«DtftJR - «3R-«S*ft 
#-r»7»*^*«HB«« (R-2) ©Sit 

f - 2 o o (jiw^^^aoiefffi*-?* Tkstx 

ffi : 5 3 , mm : 0 , 7 : » 2 8 tt 

fi¥*9^fi : ^ 4 0 , 0 0 0T-fei)) SrffifflbfeW^- 

[0 0 7 4] d©tt®-&<*©^">b>^ (in^^-6 
0%, Jtai. 13 (g/cm 3 ) % flJfflt^W-SlSSflEtfft 
2 5 0 0mPa-s) 8 3 SC. sufBS^ftf^D^jSS (P- 
1) 0. 6 7g|5SW C: *-vt'>0. 1 6gP«:f±ii^. HJg 

05 2tPl«tCbT, SJSStt©tfHR-ft*-Be^t*-r 
*7v*$*«Ji8** (R-2) C©SfS©m 

J3il 0 0 gSfe DOgf -^-t^OfiliO . 00 
3WSi), 7jc^S<ffitt2 6, il?^?ltt4 

l, ooox-feofco c©©fli^©/in#fts^tt 

5 011%Tfecfc. 
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c o o 7 5 ] mum i -i&xfttmm i ~ 6 
T-^^4ttii^s ?v&%m<bX'm&\steifi<=, i o o 

*C* 6B#fHAn8fcU m^x^ TWz.JV/J-n-YV 
;uo. stf&jRftau l l o*c, 2i$HJ!;Q!&bfc. SJfE 

ft (EP-1) ~ (EP-7) Sttft (CP-1) ~ 
(CP -3) *»fc. C*l6<Dft«-&»Jg*Oil«fta 
£\ Kfiffi, 7j<^*ffiS^Sfi¥i9^?S&fefc-a-T*l 

[0 0 7 6] «Sl§r#« (EP-1) ~ (EP-7) 

mr\z (cp-i) ~ (cp -3) o*»afitffifti#jt? 

SMSC3D*-bEH («B£) £{£#bfe) <ZM 

4Msiiraifi (f^s«) &{£fflbfc) ±izmm& 3 o jum 

§£&1R£f£9Sbfco 

[0 0 7 7] ifc*a«5AV6H:, Bu!2*S^f*j§ 

A (EP-1) ~ (EP-7) M (CP-1) ~ (C 

p-3) ffl^tjc, h5I37 vm&mmmmm (r- 

1) &V (R-2) SffiflibTI^£KlfcKSftMKLfc 

t»©T-feSo ^fc, tb««M 7 ti, #m&#.mm (ep- 

«bfc&<£>T"fc3. 
[0 0 7 8] (flMffi) At«ttMM! (EP-1) ~ (E* 
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*p-7) &v (cp-i) ~ (cp-3) , y^m^ 

mmmm (r- d (r-2) aevt^s^nfeu 

«MbhWM4, ttgfitt (W8H4) SVWS 

[0079] mmtt-wo 
( i ) mmw.m 

2 0 0mlA*U 2 3*C£«(?« tT-# 
(j§BJ3&) fcB«T?«*FU TIBSip 

O : SB^T-feS 
x : SoTUS 
(2.) 7-f;i<Att<i 

t-^-ftO&SfSfctfvXfSJCSStbM') U 

ST-2 0#fBStgU 1 0 8*C7J3«Fiatt***, 2 3 

[0 0 8 0] (WIB^iR) fttKSftfcttBtK© 6 01 



10 - 



20 WBJtt* (%) £*tfig+ (H*«6»a#tt«) T-$J5£ 
Lfc. 

[0 0 8 1 ] Q-U VdSitW^tttSStSS 

(#IQ-^/l/tt«, Q —Panel L 
fc) fc«k!5, f^«*n&K»tEfc, 5 0-C, 4mm, JSl 
V&m 5 0°C, 4 SlHOt-f ;i/ftffTt 1 0 0 0 ~ 4 
0 0 0«fH^Wbfet, ±§3©2fi£T-6 OSSt 
(%) fcffljeu WTfflftl© (1) HAD* 

(%) £#»fc. 



ytmmm <,%) =ioox (mmmMfrvMR/towtm 



ci) 



[0 0 8 2] (M#4#iSrt4) «il3ttfi-&tt:»*Xtt7 » 
*£*«]fe»*l 0 0S5 (VtffifH^) hM** 
. > ?Z »_ »s ->r_>r;i/-xtt#ffi) 3 L, 
H*D V\ fey— V «t 5 ft O^T-feg # 5 xi m 

»-C7BBI»BU 

O : frm&K^ 

A : gT#gt#JI?>*l5 

x : BJ35g£#gtUT^3 

[0 0 8 3] (S»HS14 (IMHfc) ) 4HH&*ifcftMfc« 



40 



fee 

O : 38«fcJ|1irft.b. 

x : «gffltfc*ffr«£ 

[0 0 8 4] (sfit«f£) f^ssn&iasssifi-c 6 

©tt«£g*iT-tssi?-f s n 
o : mm&mft&K^ 

x : S6Bt£f*fcfiMr##&ft4 
[0 0 8 5] 
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